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© A Ph ^-^ to- r treanng a disease caused by v„us comprising 

,om aUu^^ C °"— — «"~* cell won 

(B) a compound p^^^tZ^^ * ^sorption of a v.rus to a target cell, and 
sa,d antral agem and ^s-adaorpuon .nhibitory activity, 

thereof is effecLve to iret^TseTse m feSDect,ve ™»™ » the combined dosage 
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TREATMENT OF DISEASES CAUSED BY VIRUSES 


BACKGROUND OF THE INVENTION 
1 . Field of me invention 
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-J? ^^.C'^^ - therapy. 0 , di8easM by 

compost ,„ veterinar, use, coZ^TTj£™«™ ( f**" 8 ph ™aceu«ic* 
adsorption inhibitor with an antiviral agen? lackinVTnhittZ L COmBma,,on °' cell-fusion and/or vrius- 
ro fusion from virus infected cells to JEZcSlZ^^ ^r"*^ '"'action through cell 

useful in me treatment of disease, caus^ « *° ^ Ce " S - whiCh 
which comprises administering said com^™T' £ ™ h w - eahn ° diSOaSM caused bv 
synergism and e.m.^V-.^E^ ^ SS^^S^^" ^ 
aJleviating adverse side-effects *"«virai enect. while reducing individual dosages and 

viruses jn viiro. 0 „ en produce severe ZSTSS^JSl compound^wh,ch are effective again? 
antiviral agents that are considered a, ^MtZZ^J^TZT".* 9vafl 
application because of their adverse side-effects '.. * ,ns,ancos - S8v «'"y restricted 

*> agent, as arabinosy.adenine (Ara A, ^SS^^STta T 9,<amp,e - by SUCh «""*- 

herpesviruses and aadothymid ne ( AZT> \£Z « ? ^ W8n ' years tound ,0 *• « W8 ctive against 
■mmunodeficiency ^SSTiSTiSf S"J ^aTh' 0 ^ A '° S <** ui '" 

referred to briefly as "HiV,: these antiv ra" aentt al. J ,mmunode,ic *'*V virus ordinarily 

such as nausea. emes.s. *L*Ter^ aS ^^2? fl 7" , t0 a,so ""^ a «x>ut side-effect, 
tion. which sometime, lead, to^orc^ .fs^^ 

development of antiviral agent, ^S^TIZ^ • . Und0r «*cun««c«. 

some mean, of side-effeas inhlent V ' Wnfl,y landed. "*"«ion by way of 

~vSrrr r^^^r* consmutes ™ 

-^1^ - and an^into hos, ce„s. uncoa.ng. 

are con, ld ered P ,o inh.bitThTo'f he'^ove SSSTIJ " d ^ 
esters of polysaccharide, or mucooolv^h a „H« TIL P „ P " SOnt ,nvemors tow* that sulfuric 
some instances. coHecSei? as^i^T h .' he,r . SU " a,8d derivatives (heremafter referred to. in 
reverse transcnptase TSL^l 'Sj PO ' y t !T Cha " deS Whe ° ^ a «one to re«rov,ru,es. inhibit 
™"^^^ - ce.„ with and 

fusi<£ oVa^Il SSE^^-j^fT*** ^ • b -" d — ated to ,nvo,ve 
the unmfected cell T^e pSn,^ If^ ? C ° 1 '° ,,OWed &V direCt ■""^tion of AIDS virus into 
action provided by ^ a^^Sl!. TH;.l °' eX,enSiVe feMarCh °" ,h * '"«chan,sm of 

polysaccharides «^dSSST?S! i?S2 2T?7' d ? ' ,he Su " aWd 

through fusion of H^ST c l^Zl ? f! *** W0Ck dir0CI '"'ecbon by HIV 

muttSication "of AIOS i J^ZT^LuT,^ *. ,?"'" ^ dis 0^9 capab..i.y to suppress 

JL J TJSLZZ mu^r 9 . We S °" a,ed ^"^aride, man,fe„ qu.te novel suppressing 
sha^o^rasTw^hth^ a « °" tt,f ° U9h inhibWon °' virus ^«"P«o« «d ce.Mc^eH fusion, in 

u»d ,n SmoI^^ZZZ^JZV <Urthefmore ,hal such ^ a***"' classes of compounds, when 
simple SZTS^JFl .V" 9 Cant synef 9 ism 20 t0 SO ttmes greater than could be expected from 
Z^CSl^ ^ eWeCtS - addi,i0 "- 11 haS ^ tound ,ha ' any ol the conventional 

TeZ 7! SettM 2. tS;r' rt aCt,V " V a9a,nS, C0 "' ,0<e " i"' 8 ** 0 " ,hrou 9 h ce » ,us 'C-> "om vi,us-.n»ected 
a^y su^sCn Sssl,^ ^ ' 0 W Ce '"- S ' mp,y used ^"ation -th 

a ieve, TSSJS ^^?yr^o.sm n TrJ >««»«»9 acfvity. can ,n,versal.y achieve such 

producng mJ^JSS^ * " ^ *** COmb "«" 0 " a mechan.sm of 

The present invent™ ha, bee:, competed based on the finding, as described above. 
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£ Wscrgtjon'of related art 
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A comprehensive review n« 

Technology, vol. 5. pp. 54 2 . 5 m ^" a '. a9e0 " * * Kirk Othmer's P 

* polysaccharides. fowZacu^uKL * >7 * von, USA, E £ yC,0p ** a 01 Chemical 

arteriosclerotic or antK^u^T^ h *"» been coTm JSi'' J^ 0 " 9 SUtfw « •«<"■ 0 f 

*»°«9 muchopcysaccnariin thT,^ ^' mow tha " '°«X» are 

senonneurai hearing impairment rJLt? *' ch °"*oi,in sulfate is ««, 

Protective 0 pthatm£ sofctfon l^T?' 3, lun * , W> « chronic nephriL JL meroa « i8d « a drug for 
•eichuronic acid ^1^^ 5^ ^ ma, fcJSJ ^^V" *™ o. come" 
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In the first aspect the o 

•« 'he second aspec, the o 1!^! 50 mat ,he combined dosage 

and a ce..-fusion and/or JLa-M ^ Ce " 5 to cells and/or aSti,, 93 ?' crtH «*«» ""action 

<" me fourth aspect ,£ ,nhibi,0f " S ° rpt,0n °' to target cells 

agent lacking inhibitorv " 1 ,nv «»tion provides a method «i 

uninfected Slls ^ SZ*™."***" *"«*on £ES °' - 

antiviral agen, ,„ amounMo^ *° <=e«s. wn ,?„ Z^jT Wus " nt ^ cei.s to 

inhibitor. ,Cwe ' ,hao ««al dose in conjunction with al, administering sa id 

'« the fifm aspect me 3 Ce ' Wu "°" ™or -rus-adsorption 

*> ™*to, lot tt »^J™»*"™ proves 
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»**n aspect the oresanr — -~~wm M»un 

and/or adsorption TZ S « "" eCt, ° n cel. f us £n „o m V °TT 9 ^ a0em ,acW "9 
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BRjEF DESCRIPTION Qf DRAWING 
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8.000 and a sulfur content ol 1 7 to 20 % as was ohtlL!! kL' a "KXecutar we, 0 ht of 7000to 

figs. S and 8 Met! show, microscopic ^w S TciT^' n . Exan,P,e ' ' «° 60 "*k£ 

5' , : croscopic view of non "* v "° co... p • ,7 - 

re SW «veV ofdextran sullate added JSESJ ™ ^ZZ^T^^ ' °< '° ug/m, 

fig. 13 and 14 each show, microscooic^lS « °* Herpe * virus ^ "• 

outran suKa*^^ ^ « «*»• or , 0 ug/rn , 

The term "treatment" as used h 

The virus diseases to be treated according t« « 
viruses. St«h wruses inclu de £££EE"^ UuMd * various 

equmepoxviru,. fowlpoxvirus). Herpesvfridae ,H E£T !' 'T^™' C ^™™' 
o cytomegalovirus). Adenoviridae. Ortr^yxX^e o^ue^' /p" ' °' 4 hor *» *»» "™ 
v-rus. mump, ^ respjfat0fy e ?; v.rus). Paramyxc^ric^ (e. a parainfluena 

poxvirus, coxsackie virus, ec^ S^itisTru, r£Z Tr RhaM ™ rid "- Wcc^cJ^ 

e,c >- *sna virus, equine infectious aZ! EE ' Re,r0v " ia *<» («-9- HIV, (e.g. HTLV-lll. LAV 
reucuioendothetio*, virus, murine bre« ^LTnom, I". l&Ukemia v,rus - av,a " ^coma virus, avian 
equ.line type c virus, harder type C vfru, ^.eTi« B Z T '"^^ ^ mwin * 

type Ce virus, ovine leukemia vit^^tST!?* ' eUkemla ^ * >inB $arco ™ *™ 

Mason-Pfeer virus, simian sarcoma ^^L^Z^'-*^ ° ^ * mian ,eukwnia *™ 
leukemia virus (ATLV) or r.urnan T^moho^T ' yn ? pho,rop,c ^boon type C virus, adult T-ceU 
disease virus,, etc. The most ^iT^^^Tor, !? " <HTLV -'- hu ™ «™£ 

AflCfAlDS^lated compiex,. UK^had^Cs^ 'ymphadenopathy,. 

As the antiviral agent lacxino J^ZlTzl V syndrome » ^ h "">an T-cell leukemia, 
virus-infected cell to uninfected^,., aXSj^I^ 9 " ce "- fusio " 
•nvermon. there can be empolyed ^TIZJT^ZZ . ' ^ * ,ar9el ce " which * "seful in this 

above^escnbed cell-to<ell WeW^J "L? ,ns0,ar 33 ^ ^"ibitory activity against the 
example. ^^00^^^^^ T^VZ'T ^ ^ ^ 
vadenosine. ^uanosine. ^ncwine. ^ ^ f ^^'^"ynuc'eosides (^.y-dideox- 

C iodocfeoxyuridin. (I0U) 7 ^2^ T T nbaV,rin - isoprinosin - *=yc'ovir. ara A. ara T.Ta 

vr.bofurarosy.aoen.ne. «h!.uridW a^rVvSTde^xv "7°"^° araCy,0Sin ' 
ymethy. guanine, dihydroxybutyl gu^neT chiro^S^l^r ^ 9 VCyN}r ^^tovir. dihydroxypropox. 
type antivira. agent (e.g.. sorZn 9 ^^^^^'^ 0011 ^"- " C ) - ^ 

ansamyan. rifamycin. rifampin, dimemylt^n^l' rtf!^r , h anSamyCm an,ivi « , agent (e.g.. 
agent, ,e.g.. hpa-23 (Na^oi W,., , 

isalin-betaHhiosem«cait)a2orie (IBT^ marboran a 9 en,s *™>*». 

Bwao havmg (Mm tfansenpnse inhibitory activity and effective against 
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J Hl\f* (ATT. 2 , .3'-dldao«ynucleo8ide». suramin, ansamvcin hpa-m 
su<* activity but .g^,, H1Vs (nW jn a other agents not navlng 

The compound possessing cell-fusion inhibitory J^ ^ZT^ ^ 9 
used in the pr^, ,nv,ntion include. wZ ^n^Z ^IZT'^^ <° be 

' SLT* S ^ X ° aCJd ^ * a *ched to J ^ r^ Zt ? PO'y«ccf«rid.a having « 

chandes may be natural or synthetic. TfT^m -n a ?u^' * oli 9°'*«n«"de. or poly 8ac . 

obta,nab.e by way of such means as extract^,"™ USJj^ . Polysaccharide? be£ 

Th. term 'synthetic- de.ign.tea such 2 " P,am> ' microbM « 

prides being each with me 0*^^*2^ ^sToneT^' ™ ^ 445001 te " ™°«C- 

constituent monosaccharides may have at least on. - port,on - a major portion or all of the 

The above-described o.lo^chaiea o^ \Z£l££^J? ^ *" O'oup, 
me,r hydroxy! groups, have short-chain vl^s™ ? °' hy *°»" a,om » P" of 

» acetyl) or may have sulfate groups linked mSLgh ,uch sU^l * ' meU,y '> ,0 ™ «*»• <t.fl. 
The S-oxoacid group includes sulfo oro£?SoT oJtnH h * 8r0UP *- 
group be<ng preferred. 8 P 1 ° 3 0> ** "V^oxysulfinyi group (-SO • OH), with sulfo 

The term 'saccharic carbon atom* rater* t« 
«.»ahydropyran ring contained in oligosaccharides ' ofuran ring or 

The term "tow-molecular-weight linkmg group- is^tent.^? 
<-S->; methylene (-CH X -). ethylene WHlClS M an72T? b commend oxy «H imino ( . N „. )t mjo 
molecular weights of any Hnking group, raSno ° motecuta ' ^ht' rne.nl 

includes oxy and imino. 9 9 a ° 9ina ' r0m ^ » about 32. The preferred Unking 

carides h »^tl£^ "»•"*>". natural polysac- 

and synthetic polysaccharides having at least one hvdrf?™ . Cbtained ,rom or microbe, 

esterifying a porysaccharide a, obtZd Z Z^orTc^ ^ ( '°- S ° H> ^ * 9 «"*«- * 

preferred among them are sulfated ooivsa/v-turM... w ' 
acids) as a repeating unit, and those eomSSTSL ^° ^^"^onosaccharide (containing 
monoaminomonosaccnarides serving as aTepTaSL unTLf^T tr ° 9e " ^ **> included. The 
nose, fucose. glucose, galactose. l^J^Tl",™™'^' 0 ' ° Xamp,0> xytose - araoi ' w »- 
occurring polysaccharides include c^a^Z^^^Tl ', ^ mannu '°" ic «c. The naturally 
£us crispu,. etc.) and fucoidin s STbli£° , "l** " 0m Gi «»"'"a «e..ata . Chonl 

^Einana). Said caraageenan toSmTZZZSZ htSTJ*. 0W ° 3,039 ^ 

carrageenan. \ -carrageenan and ^c^SSI TUT ^ 9r0UP C ° mentS - such - - 
which are obt^nad 6 y sulfating polysJch^oTs « .? ? SV,Uh8ttC ^'^^es are those 

produced by the genu, J^ucojksIoc S^SS i,S partiai "^.ysates. dexuan 

» 2.000.000. normairy 2.000 to ^ ^^ T^ Z ^ " ^ "° 

Pentosan, glycogen, pectin, cellulose viscous lin^. K^T ? -W> ' m0St suUabi Y 3000 » 8.000). 
«c.). viscid substances of plant origTn "ZT^Ji t^T 0i #"1°"*" O"- arable, tragacanth 
liquid substances from marine ano^reslwjl^^f ?1 ' ^ Bfa38nia ^ben - etc.). viscous 

from microorganisms (^t^^ZTTZ^V^'Z^ iam>na,in - ^^harides derived 
POiysaccnandes are included known v^^^T^ ° r < 5ymhe,ic Polysaccharide,. Among such 
0066379) and novel one,. Sucn noJZTZo£Z2l£ H '° Pa,om »^*«=»*on NO. 

eniptoyed for known ones. ^ eXnpiTo, * by ,h * ^ P^edure as 

Chtorosulfonic acid is added ZZ^ro ZSZ "*? ^"9 described in me following, 

•hile cooling, and a small amoun^S^ 7oZ£Z J? "™ 8 ,0 10 times ,hat °' ^sulfonic acTd. 
chtorosulfonic acid) are addeoT^ Slt2 h h.***" 0n amoums ^ one-lourth of that o 
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> • * 

chandes having at feat one sutfo group (*SOj H) as may bo produced by sulfuric acid esteriflcation of 

poly saccharides obtained from animals, 

Preferred among mem are mucopolysaccharides having aminomonoiaccharidei (inclusive of N«ac\ 

ytated and sulfated (-OSOj H or -NHS0 4 H) as a repealing unit which may be furthermore able to 
s contain monosaccharides or acids derived therefrom as another repeating unit. The amino acids or their N« 

acyiated denvatives (preferably N-acetylated ones) serving as a repeating unit include glucosamine. 

gaiactosamine and their N-acetylated derivatives and sulfates or partial hydroiy sates of the said com* 

pounds. As the monosaccharides or acids (preferably hexulonic acid), there may be mentioned, for 

example, glucose, galactose, glucufonic actd. iduronic acid and the like. The mucopolysaccharides contain- 
to mg such repeating units include, for example, heparin, keratan sulfates, chondroitin-4-sulfate, chondroitin*d* 

sulfate, dermatan sulfate, tetchuronic acid, hyaluronic acid, hepa/ttin sulfate, chitin, chitosan and their partial 

hydrotysates and modified derivatives (e.g.. partially acyiated derivatives) and synthetic polysaccharides 

having such repeating units. 

The mucopolysaccharide potysulfates are defined as the compounds which are obtained by additional 
'3 sulfation of the above mucopolysaccharides. The sulfation can be carried out for example by the procedure 

as described in Japanese Patent No. 957071971. and is generally conducted by reacting polysaccharides 

with cone, sulfuric acid or its reactive derivatives such as chforosulfonic acid. 

This reaction is carried out normally in the absence or presence of solvent at lowered temperatures. 

The reaction product is isolated by the conventional procedures, such as neutralization, concentration. 
20 precipitation, reprectpitation and chromatography. 

T^e mucolipids and mucoproteins are polysaccharides consisting of mucopolysaccharide and lipid or 

protect, and their sulfates can be also synthesized by a procedure similar to the above-described one. 

The term "pharmaceuticatly acceptable salt" is intended to designate salts which retain biological 

activity of the parent compounds but do not exhibit any adverse toxicity at normal dose levels. Such salts 
?5 include salts with inorganic bases, such as sodium, potassium and aluminium salts, salts with organic 

bases, such as diethanotamtne and amino acid salts. These salts are produced from their corresponding 

free acids. Such mucopolysaccharides or their sulfates and salts thereof are usable alone and also aa a 

mixture with salts with such metals as zinc and aluminum. 

The antivirus antibody is obtained, as such by administering a viral antigen (e.g.. surface antigen) or a 
30 fraction containing antigenic determinant to an vertebrate (preferably mammals) to induce an immunoreac- 

tion. followed by collection from body fluid of the animal, or in the form of monoclonal antibody by utilizing 

animal cells. 

The above antiviral agent lacking celMusion andfor virus-adsorption inhibitory activity and the cell-fusion 
and/or virus-adsorption inhibitor may be administered concurrently or sequentially. However, both of them 

39 should in principle be administered on the same day. optionally at different point of time in the same day 
but as close to each other as possible. Naturally, these two kinds of active ingredients may be administered 
simultaneously in the form of a combination of their individual pharmaceutical preparations or they may be 
contained in the same, single pharmaceutical preparation. 

in the present invention, combination of the said antiviral agent and celMusion and/or virus-adsorption 

40 inhibitor is not limited specifically, but in selecting such combination, adequate consideration may be given 
to types of the above antiviral agent and cell-fusion and/or virus-adsorption inhibitor depending upon the 
conditions of patients, kind of diseases, etc. For example, selection is made of a combination of T-azido-T- 
deoxythymidtne and Acylovir as antiviral agent and sodium dextran sulfate as cell-fusion and/or virus- 
adsorption inhibitor. 

45 The dosage of the antiviral agent may be such an amount as may be sufficient to realize the 
concentration permitting development of antiviral activity in body, even when it is administered alone. Since 
the present invention can produce synergism, nevertheless, the antiviral agent may in some instances be 
given in doses less than the amount producing the above described concentration, for example. 1/2 to 
1/200. 1/10 to 1/100 or 1/20 to 1/50 of the said amount. The specific dosage can vary largely depending 

so upon the type and nature of the individual pharmaceutical preparations, and may be changed with the 
conditions of patients, kind of diseases, and type and amount of the celt-fusion anovor virus-adsorption 
inhibitor to be combined. For example. Amantadin may be administered at a daily dose of 1 5 to 150 mg. 
with Methisazone being given at a daily dose of 20 to 400 mg/kg. 

The cell-fusion and/or virus-adsorption inhibitor comprehends any cell-fusion and/or virus-adsorption 

55 inhibitors, whether or not they have antiviral activity. The dosage of the cell-fusion and/or virus-adsorption 
inhibitor having antiviral activity (most of the inhibitors exemplified above fall into the same scope) may be 
such an amount aa may be sufficient to realize the concentration permitting development of antiviral activity 
in body, even when it is administered solely. Since the present invention can produce antiviral synergism. 
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however , the colMution and/or vtrus-adsorotion inhibitor m« u ~ .„ 

.h. -moon, produr.no m. * «" *>••• <•« ftan 

• '50 of the «d .mount. The spec* ^4^^^ c^mS^^ '* '° ' /5 °°' " 3 10 •«» or 1/20 to 
*»P«K«ng upon ln . WurB ^ in <^KJu^ „!ni' Vondi ,^IT ( *^ v "w«»»orpuon inhibitor m.y vary 
s amount of the antiviral mm te *? cn! ' condi "°n« of patients, kind ol diseases and iJnL ZZ 

" ^^r n " ,raUOfl " n - ^ — Ptiona, routes, such as by oral and ,op,ca, app.icaon 

adm,n,stration. Injection, otc. and processed TL term « , * SUCh adm,n ""»«on route as oral 

Such pr^maceutica. prepays El^on?. Tc'L^Z^'™ "•P"-*™ 
•Qu.d ones, such as solutions. Pulsion, and suTpVnston. ^^!' ° r "' H " M ' ^ capsules, and 

iactose. glucose, sucrose, dextrins. ce.Iu.oses p^Sn, f.^! inM - ,0f •W 

arafcc. II necessary, there m.y be added ad^an s 0»ycendes. water, alcohols and gum 

renting eg.*,, iconic ^ «"*"■■««. Uncm. binder,. p„. 

Acute toxicities ol the antiviral agents to be u,« rt in "k . 
'£ ^fusion and/or virus ^sorption «*• Mm of 

that sod.um dextran sulfate (having a molecular we^nTli ™ may °*» "•rnplified by the facts 

%) exhibits acute toxicities (U)» ) o 2, ™ ™l! ^° '° 8000 3nd a «** content of 17 toM 
venously to mice, respectively. iSui S^E'i? ^ **" —V « 

* mgykg and 4.000 mg*g. when given orally and in^a^to^el ! ,„ ^ ,0xiC,,,M <L °*' > <" 7 »0 
dead case be.ng observed. Heparin sodium and So * ~ ltn "o po.soned nor 

'•500 to 2.000 mg*g when injected ,ntr.veno«V!c 'mice ^ ^ *" aCUW ,0 *" C,,y (LD * > - 

cultunng condition, were employed in the lo.lo J^l^tlSiiT^ ''^'^ ,0 " 0Winfl ^ 
3J (a) F0f Cu,lu,e 01 HTLV.lH/Mo.,-4 cells (human lymphocytes): 

<o (b) For culture ol HSV/Vero cells (monkey kidney); 

Cell culture was carried out in Eaote'« uni , , 

under 5 * CO, atmosphere a, a^was^ ^K"£T ^ 5 * " ~ "™ 

(c) For culture of InfluenM/MOCK cells (dog kidney); 
Preparation 

Preparation of chondro.tm polysullate from chondroitin sulfate 

^^^^^2^™ - 00 m„ cooled to below - 2S . C w„h stirring. 

Period, the reaction so.uTorT 21 7oSiSn7!l ^ ,em «»' a,u '* m.nu.es. After the end of the 

so ut.on was gradualty poured onto *e (120 g) w,th stirring. To the resulting solution 
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Preparation 2 

Preparation of keratan polysulfate , rom keratan 

(A) Sodium dextran sulfate * compound (S-content: 10%). aiffll 

(molecular w9 i B ht: 7.000-8.000. S-content: 17-20%, 
300 mg 
so Corn stu/ch 45 

lac,osa 300 mg 

Magmisium stearate 5 m g 

» me ^^^''SSS.** m,1,e<, • 9ranU * a,ed - «~- «• «*» and en,enca,.y coated according * 

corn ( ^r^rmr me 

Lactose 300 m g 

Magnesium stearate 5 mg 

" ,.~zir- - — - - - « —» ««.. . „. _, ioM 

** (8) combined into a dose form 
33 Example 2 

Sodium dextran sulfate 
(molecular we.ght: 7.000-8.000. S-content: 1 7-20%, 
120 mg 

*° J-^^c-T-deoxytiiymidine too mo 

0 9% saline q . s t0 , Q m| 

iniea^V^ « — -cording l0 , h9 co,.ven„ona, procedure ,0 lorm an 

- ^ ,a.ng mo.ecu.ar ^ 

Example 3 

Sodium heparin 200 units 
3*-Aztdo-3*-deoxythymidine 50 ma 
0.9% Safin, q.s. to 10 ml 
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Calcium heparin 500 units 

*• C 10 mg 

5 Procain hydrochloride , 0 mg 

w *««' q.a. to 10 ml 


(A) Sodium keratan poly sulfate tOO mo 
L^tose 195 mg 

Magnesium stearate 5 mg 


n P-^r" - ™<* — - — g**. cap, u ,e, acccd.ng , 0 »• convent., 


(B) Amantadine 100 mg 
Com starch 195 mg 
Lactose 300 mg 


« «c2T " in9fedi9ntt - - ~- - , a0 ,e„ acceding ,0 convenhona , 


Example 6 

^-Azido-y-deoxythymidine l00 mg 
Anti-HTLV-lll vims antibody (as IgG) 10 mg 
0.9% Saline q.s. lo 10 ml 9 


*w iu mi 

The above ingredients are mixed and dissolved accord.™ * n .* 
injectable solution. «oivea according to the convent.onal procedure to form an 


Example 7 

Sodium dextran sulfate 

35 (m0,ecu,af w ^9nt: 7.000.8.000. 5<ontent: 17-20%) 
300 mg 

3'-A2ido-3'-deoxythymidine 30 mg 
Corn starch 45 mg 

Lactose 270 mg 

40 Magnesium stearate 5 mg 


mac^e^JTcSTj:." 8 • -mo «»» and en,e,,ca..y coated according to 


Sodium dextran sulfate 
(molecular weight 7.00f>8.000. S-content: 17-20%) 
50 250 mg 

Z .3*-Oideoxycytidine 5 mg 
Com starch 50 mg 

L**** 100 mg 

Magnesium stearate 5 mg 


55 


proce^re^ «" ^ ^ capsules according to the conventional 


f 


Sodium daxtran sulfate 
(molecular weight: 7.000*000. Ronton,: ,7-20%) 
300 mg 

Z 3-Oideoxyadonine 50 mg 
Corn starch go m 

Lact0 " 100 m 0 


'0 


•h. con^^lr- m '"° d - °' a — • - .able,, and <MlUW(Cally coa|e<J ^ 


rs Sodium daxtran sulfate 

(molecular weight: 7,000.8.000. S-content: I7-20%1 
250 mg ' 
3 -A*do-3'-deoxythymidine 20 ma 
Acyclovir 30 mg 

20 L***** 50 mg 

Magnesium stearate to mg 


JO 


35 


SO 


s 


The above ingredients are mixed, granulated *n« ni~« 
conventional procedure. 9'anulated and Wled ,n hard gelatine capsules according to the 

I*ampje n (Inhibition of viral infection. HTLV-lli) 

pnosphate buffered saline once and cultured i wL L **" Tha «•«« U«n washed w*. 

.640 ^um a, 37-C under 5 % C O r!^JJir 0U ^ °' -«~ ^anc.^PM? 

~* cc,,s in '«wtod with HTLV-iii were destructed « ,h. 
"able cella. Prior to the cytolysis by vira !? V " US P ,0,i '"*«'. wult.ng in decrease of 
detectable by indirct immune Lrescenct m„, h ^ CeUs intoc « **• Ht7v-.II wS^ere 

counted ,0 know the exten, of SETSf "SS ZZTJ" 1Z * "» "*» S^S 

"uorescence method using an antibody having \rZ. "7 . C "" S waa ^""'"ed by indirect immuno- 
substances. 3-aado-3-deoxythymidine (AZTi ^ Y .. * v " us speci,ic '""Sen. As the test 
(OS, were used. The results >i ^ Tto 4 SU " a,e<M W - 7000 • 8000. S-conten, ,7 - 20%" 

It is evident from these data that k« Jl * 
number of viable cel., or decrees? J^ n^™^***^ -crease in the 

repeat**, of AIDS vims, could be reaBzedVeTa^he ™ f S ' ' 9 1 inhibi,,on °' in,ec «°" and 
by the so* use of any of these substances concentrate, * which not effect could be obtained 

§222E!£ 11 ('nation of virai infection w,th Herpes Simpiex v,ru„ 

A suspension of Vero cells was'distnh. ■ 
Placed on a slant test tube stand follow^ k ' ^' °° rti0nS into cu,ture ,es « «•*•*. and the tubes were 

(PFU/ml,of avirussuspwrontobeinoc^Mwai ^r; £?T ° Umber °' ce,,s - the concentration 
Multiplication of infection (moi) = ScT^oT C3lCU,ated by ,he to,to ™9 <*luat,on: 
where: V is a number of viruses 
C is a number of cells 

A stock solution of HSV Tvoo 11 /sa\a - 

using tne culture solution ^ZgA^^^' 0 * -us concent 

Medium No. , in ,00 mt of redisSed wa»*> S ml of """""I 94 9 °' Ea 9 te MEM 

»erum and 7.5 ml of a 7.0 % NaHCO, Son t^nLt ^9 lu «^"» solution. 25 ml of calf bovine 

3 Sciut,on - thus d.kiteo stock solutron was .noculated in 0 1 


10 


to 


~ zzz rrur^^ — — — ... « 

— ..««,«> mm, ^ ™ i j tt" "* *• •~" d eui,u " «**«• S 

r-"-^"™ - — «... - 

■: Above 40 % of cytopathic effect observed 
Plaque assay 

'0 10 ,00.000 im. dilJSZl » S °* 0 ™'" ««• "*»«> H«*-, ^..i^ „^Z,JrZ 

v,ru, ye,.d, (PFU/ m ,) we ro determined. *lhl BaSed °° ,ho numb< »' s °» P'aque, i£ 

» speamens again,, control being .abused I J?!^ ST** 0 " SUPr ° SSin9 aaMb " * 

Calculation; 

JS 

Inhibition Value-' ' ^= yield of* virus (Control) 

*>PFuJ Yi, jld ol : virU3 (Treato{J) 

chondroitin-4- au «a,e polysuKate(A) S - 6% 
chondroitin^.,^.^,^^^ s 

chondronin-S-suHate pofysulfaiejA) S » 8% 

chondfottin^. S u«atepoiysuifate<8) s = is* 
cnitin sulfate S > a*. 


20 


25 


^WJ,# 

chitin sulfate S * 9% 
chitosan sulfate S » 18% 


»o ^ 

» !"!!?• m0,SCUlar We^ « h, 5.000(DS-S) S = ,4% 

(NoTs:^^ ' '«% 

values for eac common of ,es, agents are S „own in *. Tab.e be,ow. 
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'5 


20 


30 


J5 


*5 


SO 



Mo tiiod ] 


Aim a 


DS-5 


•'lethod 1 



: ruif /.-»; j 


Acyc Icjvi r 
-2 1 


0 
1 


(1) 

7 


1U0 
900 


5 

900 
3000 


S3 


12 


to 


20 


35 


50 


55 


lv "<< A.;.. mi ,,..,/,.,! I 

*■ ' : * " tf II * 

— — ■ • I ' M / t P | ) 


1 hi! 
I 


t 1 1) 


1 10 


1 I - , 7 , 

DS-1. " • ?> ' U0 

*' 4 0 1 i 0 0 


1 

Method 2 


1 


, 1 JUIUl 


■ILa / r- 1 ) ' o o . ; 


*> 17 - ;9 


1 

IU 

Antiv lr ..L Ay unt( , tj/nl) 
" q/ml ) 


* 14 


J 


os-s lrt 23 


0 

10 
Method 1 

Comix)uixJ 


35 


/\cyc 1 uv 1 r 


c hondroitin-4-sulfatts 
poLy.sultate (A) 

^ondroitin.4- S ulf ;itv 
polybultotu in) 


u (l j 


5 

uc 

5U 
057 


l U 


56 


13 
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to 


rs 


20 


25 


30 


3$ 


*0 


50 


55 


■••f'u.i ! 

AlM ^'".'I Am*-i.L (l-.i/Mil) 

— V^^ili I^U). _ 

U 

cliondroiuin 6-ault\itif A 
polysulr'.ite (A) 

polysulfate ( B ) 
>fcthcd 1 

Antiviral. Agent <ug/ mu 

(UCf/l !lJJ 


chitcsan sultuLo j 
Method 1 

Virus yield (untreut«cl/f, c , lItod| 
Antiviral Agen t ( uy/n l ) 
Cc«5;ound (ug/ml) 


alginic-acid sulfate 
chondroitin-4-su] fato 
polysulfate (A) 
chondroitin- -l-sul^te 

^•^roit:i, l -o- i) uli l , Ll , 
Poly!iui;f ate (A) 

chondrui t in-6-:.u I f t v to 
polysul far o (H) 


o 

i 1 ) 
I 


l_ 

r j J 

to 


Acyclovir 
0 


( 1) 

I 


0 (1) 

1 1 


1 1 


1 


SI 

1 30. 


Mia <; 
0 0.5 


1 .0 


500 1333 
2667 4*144 
■0000 20000 


8000 


S00 


13333 


r >noo 


H0U0 40000 
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in sulfate 

iUu j 


1 * Uu 1000 


?5 


2ft 


25 


„ . * 'MJ (J 

" 15 *"<*ent from the aoove result* m*. 
Oexfran ^ * « Conditio , ul , ate Po-ysuirate,^^^^^ 

§22E!2 i3 (.n Wbrt ,on * M infection. ^ 

MOCK cells derived from hi-- 
,0 "" * -on ^ M ^.f^"?™ 9 a" 0 ** » proliferate sufficient* in a ^ , 
diluted wim a culture medium » tTJ 3? P *°? phate bu *»<* »line<PBS<.)> 7 yD l A * " ^ (, ° 

« C"SJ2 rr,-* » zusrz t^""' 


"* A::t ivir;: 1 





Comoounci ( ucf/r,] ) 


0 o.i, 




0 


10 

100 

DS-s 




+ + 

n 

10 

" +■ 



** 

100 





1000 






+ * + 

+ + 




Amantadine 

i lo mo 


'--'i^eeX S r S u^. ,he an ' iV " a ' ^ s «cal,y improved by thfl 


15 


0 270 317 


as 


Example M (inhibition of vtrai infection) 


9. The re^ „ shown in *e*L£ ^ "* made in the ^^^3^: 

• .Antiviral ,\. J(sn t ( ut; /|n L 
Ccmcour.ci ( uo/nl ) 


* -10 100 


J 

alginic acid sulfate- : * + 

(Sulfur content-Ul) + + 


10 


100 

*5 + + + + 


Antiviral Agent (ug/ nl) 

COntOQUP.dl'jfr/n] i 


chondroitin-4- S ulfate 
(Sulfur content=I6i) 



10 
100 
1000 


* + 

+ + 


45 


50 


55 


' tt is evident from the above result* **** ^ 

— — .. — ~~«£^x^JZ5Z£z« — « * - 

Example 25 (inhibition of cell fusion) 

r^ 5 ^ hUma " T<- M * 4 < 0KT «* > «d its 
- 8.000 and . su.fu, content of ,7 ^^SSl^TT SU " 3,e a of 7^ 

was conducted as follow,:- (DS> ^ a " 1St me ce " «° '"'ecnon was evaluated. The cultivation 

successive* fuse ^ ^ ce ^ «- d extran sulfate. .„ mis system. ,he Mo.t-4. W T L v...i C eU S 
*"TU"« ceils were concur^ Z^'%£ZZ^J™ Wh " - M «-< cells and me Mo ! 
Wared (about 30 ce«, in me visual fiej Itln ^ f S 9,am Ce " S infected ""Mf <*! fus.on 


16 


to 


.... 0 270 317 

ejarngte J6 (Suppr««,on 0 < Viruj^leaae ammouni, 

HTLV-III producing MolM/HTLV-lll call* (nil h. . 

coning ,0. 30. and ,00 ug,m, of outran S£ ^.^^7 ^ T 0a,,d *" ' «*»• 
counted, and the v,ru, releaa. * » 1™1 0 " d " y * nurnb ^ °» Iwing call, waa 


US (UQ/nil) 


100 


f5 ■ 0 lQ r )0 

Virus release amount (HT activity) 

(:<10' ! cpm/nl) 

10 5 162 95 78 

of illfcctt9d cona (%} ^ 

U is evident from the above result* 
in.ec.ed ce..s remain ^^^^J J? - " r~* decreased and ,h. non- 


25 


JO 


E xan) P le II (Inhibition of viral adsorption) 
Procedure 


Virions from HTLV-III were added 
waa ,mmed,a,e.y added to Mm ceils. ^cZ^^cT^ ""V™ °' *" 
and the supema.an. was removed. Viruses which Z« ZL LI ™ mmu,M - ,he Cul,u '« »« cetrifuged 
«w.ce with P hy,K,,ogica. phosphate burfer FrJS XTmSKf - " ^ ^ ' emove<1 * "-K 
culture was incubated at 37-C under 5% CO, tor a £ « W " 10 ,h ° w «**> and the 

— -Pared b y 


45 


SO 


55 
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J5 


Compound 


ft.W. s-ar.c 


N'on 

(uninfected 
control ) 

Non 

(infected 
control) 

*-Cc r r.vjoeMan 

algini:; acid 
sul fate 


50 , 000 
^300 , 00C 


chiro «« sulfate - 
ciextran sulfate 500,000 


uirate 7,000 
^8, 000 


chor.croitin 
polys u 1 fate 


5, CC0 
m *S , CC0 


5 16 

^14 

13 
16 

13 


100 
<5 
<5 

<5 

<5 
"-5 

<5 


- ^ w . sul *-"* *"d sulfonate groups 

1,UjCn ° C C ° thc «cch«ic chain. 


'".■»t« of infected 


colly lUO/toLal i;«li s 


! ---f lu.u-o. ^onr. p 


Prom trio dbovo results *t 

- MM polysaccharide ^ t^fT.™" «■«» °' «*«. M <»» ,™ , 


50 


12222*2 1§ (Inhibition of viral infection) 
Procedure 


In the Sdmo procedure c 

n ^ F °° r k,nds °' medium, Jj! Tu^, * I '"* °' ,he in,ected ce "» »*• corded in 

dextran sutfate. co ^ jstence 0< ™ * ™ • ..... -.thou, addition, wim , 0 nM.AZT. „.,„ 5 wm, 
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Results 


to 


20 


SSSEEJa 12 (Inhibition or viral infection) 
Procedure 


In the same procedure as in Example 7 the MT-4 r»». i 


23 


JO 


J5 


«*0 


<5 


50 


95 


19 


to 


20 


25 


30 


35 


40 
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Results 


o,^^ 

AntM/irnl Agent (nM) 


0 


10 


°S Ouc/ml 

c ' 100 IOC 

loo 50 

2) Com ^ination of 2' j • - tirtrt 

— " /J "f'^xyatlor.osir.e 

' ' — - ill 21 0 0 


5 0 


100 
5 


Compound 


100 

')0 


100 

■15 



°S 0-jg/ml 

iuo 

5-g/nil 

100 ' 

Combin.vt- ion .,. 

100 ^ 100 

1 00 


Comtxxinci 


1 0 0 
100 


45 



20 


luu 
0 


100 
30 


50 


c - U 

Tom th© above resuits it ' 

the combination with y^^JL^ C ' ea " v Seen tna « effect of DS« aP 

» but a(so wlIh c*^^^,^- no, on, y i„ 


SffiDES 20 (inhibition of cell lus.on. 


55 


were ooserved. as shown in Fig. 

20 
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11. <n the presence ol 1 ug/ml OS-S 

These re**, ,nc3«a, 8 ^ ^ ^ ^ T de^T * .! eC,i °° appeared < R 9- ><> 

22? 8 »*> W**0 ce« ,u«,on atone i^JfT! ^ in ' 9Cti0n * v ru, 

- ZZT" 9 °° C0nd,ti0 ° °' and/or cSSSLSTS £ ^ ,,0n and °' COmpte, « 

- cell _ in the coorse o( ^sr^trs^. 7 ^ * W '" - « 

S^fHS 21 (Inhibition ol viral infection) 
; 5 Procedure 


20 


MT-d cells, infected with HTLV-lll aceordinn t rt e 


Us..- o! 3'-«id»-3'-deo*y::hvmidi„._. 


c c :;c! r o i 1 1 r. - ? - - i e - 


1 o 


35 


3 ' -an irfo-3 • - 

•cndroi t : n- : - 

:uli\ate ^olysul rate \ 


0 uu/r.il 
5 -u/nl 


0 

luo 

100 


. 100 

50 


1 0 r.M 


100 


polysuif.itc 


53 


' , 3 

c idocxycy tidine 


condroit in-4- 
sulfAtc polysult'ace 


0 uo/r.; x 


100 
100 


1 Op.M 


100 
60 


SOr.K 


ICQ 
10 


21 
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to 


20 


2S 


•hi i 


0 u 9 / .ii J 
5 ua/r.,1 


10 0 
100 


1) Us, 


50 


7 


2' ,3'- 

' didouxycytidine 



§*22£!£ 22 (inhibition of viral infection) 
Procedure 

MT-4 ceils, infected witn HTLV ill acc rt 

and neurotropy. On day «2. 0 , utrnJ^Mtt^lSZL^ ant,Wal a 9 e "» (acyctovir. g.ycyrrhJn 
as .n Example 7. - e,,s < -> determ.ned by the fluorescent ant.body metnS 


so 


ifextiran media n ^71^; 

0 U 9 /' ft; 1 

3 /' r:: i 


DuM 


LOU 


I (.0 

.!0 


100 


22 
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'0 5 iicj/ml 


20 


Example 23 (Inhibition of viral infection) 
Procedure 


0 Ul J /ltli loti 


100 


UiO log 
«o CO 


dextrnn .odium sulfate °u.j/nii lUOuij/r.,! 200. g/ml 


0 fg/ml inn 

s -g/«»i fSS 10u 


/ 0 


30 


35 


40 


«5 


50 


55 
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to 


30 


45 


«0 


•J 


'J o 


- *^ 

.* ■ » « 
o 


f ■ 


*J o 


o 
o 


•J J J 


-0 


DO - 


-> o 


'J " o 
•n rj o 


O 


o 


o o 


3* ;r» 


o in 


o 
o 


CO 


o 

o 


t= w 


S 3 - 

?: « 5 

>» -Q ^ _ * " 

- o * " £ wot : 


3 


J 


^ 


a ~« 
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Claims 


24 


r 
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TS 


20 


,o treat adm,n " ,efed — - »o ma, S^SS* dosage 

2- The composition according to claim i k °°*age 
s inhibitory activity against cMMaJLi , ' " ,hefe,n »»• said antiviral agent is an , 
ce(( nr ag»nst c^Ho^, .nlec^ u, f0ugh col) , usi0n , tQm S^^TUT 

3. The common according to clairn 2 ^ * '° " "■**■»« 

■nhibitor. ^ 10 Cla " n 2 - «"»ere.n the said antiviral aaent is ™„,k. ^ 

4- The composition according to Cain, 2 „ ^ 13 ~-^ed with a ce,M 0Slon 

• ^Cc^on-^^ 

on accord^ h " ^ ^ * ~~ ^ * - 

S8 T 9 C 1^ T"" 33 3 ^cTaL" r:^!^': 3 ' a9enI i3 with compound 

a. The composition accordina ♦o ri*, m 1 wus-adsorpoon inhibitor. ° 

inhibitor or virus-a Sorption inhiSJ° ^ * "» Sa * «*** agent is combing w ,th a celWuS] . 

10. The composition accordino to cl^m « ~k ceiMuaion 

13. The composition accordina to claim t k 
^ ^rT* 3mOUn,S ^ a s^oistTc eZt^m 3 "'"^ «* «« compound are present 

15- The composition accordina to cfa.m i 

antral activity. ^ 10 ^ ^ - ^ cel.-tusion inhlbit0r ^ 
»o- *ne composition according to claim in ^ 

17. The composition accordino to claim i 

39ent - ^ t0 Cl3,m 1 * wnere «" said antiviral agent is an Amarus , 

40 ,o Tv fl , y 3/1 ^antadin type antiviral 

18. The composition accordino to claim t k 

a9ent ' Whef6in the agent is a nuci^ ^ . 

,o Th» ^ nucleic-acid type antiviral 

19. The composition accordino to claim t k 

^ comoo ■ *" ^ ^ ~ — - - » Pep.de type **viral 

. agenf ^ according to claim t. wherein ^ saj<J ^ , 

21- The compose according to Cairn , * 3 
am™,, agent. ^ !° T — «•>• — antral agent is a phosphoncacid type 

The composition accordino to claim 1 
agent. ^wroing to claim 1. wherein the said antiviral a Q «nt . ^ 

? ?i tnn agent ,s a endogenous antiviral 

The composition accordina to rt»i m t 

a9e a4 The co ^ ^ ^ ' S 3 9 ' yC0Sid8 ^ «*- 

»he composition accordino to claim i - 

35. The compos.cn accord,ng , 0 cl , m ^SSSS™.*? ^ ^ a ^ 
amoral agen, «*" *"H»re,n the said an U vira, agent is a thiosem.carpa.ide type 


25 


i 


r 
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15 


20 


27. The composition according to claim 18 wherein m- „•„ 

b) a synthetic oligosaccharide. 

c) a natural polysaccharide. 

d) a synthetic polysaccharide, and 

flroop J?. JTToS^^ yOUP " nk8d ,0 *«~ <* * ""haric carbon atom, .hrouoh a linking 
29. The composition according to claim oa 

*>>»>■ ^ s™*" » . «, ,. 

a) a sulfated natural polysaccharide 
b> a sulfated synthetic polysaccharide and 

cons.sfng of: d,n9 C,a "" 31 - the said compound is lrQm mf) 

» a) a natural polysaccharide having at least on- h h 

o°ta.nab.e from a plant or microbism * hy<Jr0gen Su,,ate ar °"P <-0-SO s H) which is 

^ •» ip~p comm. « a«Z ST^JISriLr''"*"* '* " «W 

so, ? ,&sr— » — * ^==."stzrss^ „ 

^^r 0 "" — — » — » — . - ~ _ »,„„. „. . ^ „, ow „ 

^^or 00 * 00 " •»»*« » * ». «^ ,„»„. „„ . moteJ1 „ ^ „ 
« „ » »- ^ „ ^ „ — m m ^ ^ m ^ ^ ^ ^ ^ ^ ^ 

• ~— » — oo. grou0 , SOj H1 ^ „ oon „ aw Mm m 

b) a synthetic polysaccharide ha vino at ia»« - .. 
est9rify.no *th. su(tatjnQ ^ apo.yi^ l e . S ""° ^ <-SOj H) which i S produced by 

mucopolysaccharide produced by e«erlina T„™ 1* T comp ° una is « sulfated synthetic 

43. The composition accord!ng^o cS £ ^L^T^^ ^ 3 SU " a!in9 W 
se«cted from me group consist of tp^' chZLLn ^ f d , COmpound « « natural polysaccharide 
keraun sulfate, hyaluronic acid. teihuronJIcTd c^^„ ^ 

maceuticaJly acceptable salt thereof chaosan. mucolipkl and mucoprotein or a phar- 
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44. The composition accordrna 

56- The composition according te ™yetot>, astoS i S 

«w«gli CM IMi tan , , , ™"™ "8"! lacking lnmbii«rLS!^ ' »« - 

58- The use according to ciaim 57^ • activity against 

~ ~— — - : ^^^t^^Tr, wMi --~-- 

•'•'*<•• •«»*»,.-, „ ^""^"^""""""O-yacBWy,.^ 
«CC-0», „ eUim „. _ W '"'" 0n ' *«**» * *«•" 

administered simultaneously and/or sequen- 
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